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Ɂɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ: 




Ɂɞɪɭɠɟɧɢɟ ɧɚ ɪɭɞɚɪɫɤɢ ɢ ɝɟɨɥɨɲɤɢ ɢɧɠɟɧɟɪɢ ɧɚ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢʁɚ 
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Ƚɥɚɜɟɧ ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ: 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ 
 
ɍɪɟɞɧɢɤ: 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ 
 
Ɂɚ ɢɡɞɚɜɚɱɨɬ: 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɞɢɩɥ.ɪɭɞ.ɢɧɠ. 
 
Ɍɟɯɧɢɱɤɚ ɩɨɞɝɨɬɨɜɤɚ: 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ 
 
ɂɡɪɚɛɨɬɤɚ ɧɚ ɧɚɫɥɨɜɧɚ ɫɬɪɚɧɚ: 











CIP - Ʉɚɬɚɥɨɝɢɡɚɰɢʁɚ ɜɨ ɩɭɛɥɢɤɚɰɢʁɚ 




ɋɌɊɍɑɇɈ ɫɨɜɟɬɭɜɚʃɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ   ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'16 (8; 2016; ɋɬɪɭɦɢɰɚ) 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ: ɡɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ / IX 
ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚʃɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'16 11-13.11.2016 ɝɨɞɢɧɚ ɋɬɪɭɦɢɰɚ; 
[ɝɥɚɜɟɧ ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ Ɂɨɪɚɧ ɉɚɧɨɜ, ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ]. - ɒɬɢɩ: 
ɇɍ ɍɧɢɜɟɪɡɢɬɟɬɫɤɚ ɛɢɛɥɢɨɬɟɤɚ “Ƚɨɰɟ Ⱦɟɥɱɟɜ”, 2016-258 ɫɬɪ.: ɢɥɭɫɬɪ.; 30 ɫɦ 
 
Abstracts ɤɨɧ ɬɪɭɞɨɜɢɬɟ. - Ȼɢɛɥɢɨɝɪɚɮɢʁɚ ɤɨɧ ɬɪɭɞɨɜɢɬɟ 
 ISBN 978-608-242-019-6 
 
ɚ) Ɋɭɞɚɪɫɬɜɨ – ȿɤɫɩɥɨɚɬɚɰɢʁɚ – Ɇɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ – ɋɨɛɢɪɢ 
COBISS.MK-ID 99826186 
 
Сɢɬɟ ɩɪɚɜɚ ɢ ɨɞɝɨɜɨɪɧɨɫɬɢ ɡɚ ɨɞɩɟɱɚɬɟɧɢɬɟ ɬɪɭɞɨɜɢ ɝɢ ɡɚɞɪɠɭɜɚɚɬ ɚɜɬɨɪɢɬɟ. Нɟ ɟ 
ɞɨɡɜɨɥɟɧɨ ɧɢɬɭ ɟɞɟɧ ɞɟɥ ɨɞ ɨɜɚɚ ɤɧɢɝɚ ɞɚ ɛɢɞɟ ɪɟɩɪɨɞɭɰɢɪɚɧ, ɫɧɢɦɟɧ ɢɥɢ 
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ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” - ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 













ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɥɚɝɨʁ Ƚɨɥɨɦɟɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɉɪɰɟ ɋɩɚɫɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ɋɥɨɛɨɞɚɧ ȼɭʁɢќ, Ɋɭɞɚɪɫɤɢ ɂɧɫɬɢɬɭɬ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ. 
ɉɪɨɮ. ɞ-ɪ Ɇɢɥɨɪɚɞ ȳɨɜɚɧɨɜɫɤɢ, ɍɄɂɆ, Ƚɪɚɞɟɠɟɧ ɮɚɤɭɥɬɟɬ, ɋɤɨɩʁɟ, Ɋ. 
Ɇɚɤɟɞɨɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɢɬɨɦɢɪ Ɇɢɥɢќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋɚɞɨʁɟ ɉɚɧɬɨɜɢќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ɂɜɢɰɚ Ɋɢɫɬɨɜɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋɚɞɟ Ɍɨɤɚɥɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɨʁɢɧ ɑɨɤɨɪɢɥɨ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɥɚɞɢɦɢɪ ɉɚɜɥɨɜɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɠɨ Ʉɨɥɨʃɚ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȳɨɠɟ Ʉɨɪɬɧɢɤ, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, 
ȴɭɛʂɚɧɚ, ɋɥɨɜɟɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȳɚɤɨɛ Ʌɢɤɚɪ, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, ȴɭɛʂɚɧɚ, 
ɋɥɨɜɟɧɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɟɪɨɫɥɚɜ Ɇɨɥɧɚɪ, ȻȿɊȽ Ɏɚɤɭɥɬɟɬ, Ɍɟɯɧɢɱɤɢ ɍɧɢɜɟɪɡɢɬɟɬ ɜɨ 
Ʉɨɲɢɰɟ, Ɋ. ɋɥɨɜɚɱɤɚ; 
ɉɪɨɮ. ɞ-ɪ ɉɟɬɚɪ Ⱥɬɚɧɚɫɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɟɧɰɢɫɥɚɜ ɂɜɚɧɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢʁɚ, Ɋ. 
Ȼɭɝɚɪɢʁɚ; 
 
ɉɪɨɮ. ɞ-ɪ ɉɟɬɚɪ Ⱦɚɫɤɚɥɨɜ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨʁɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢʁɚ ɢ 
ɦɟɬɚɥɭɪɝɢʁɚ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 
ɞ-ɪ Ʉɪɟɦɟɧɚ Ⱦɟɞɟʂɚɧɨɜɚ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨʁɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢʁɚ ɢ 
ɦɟɬɚɥɭɪɝɢʁɚ, ɋɨɮɢʁɚ, Ɋ. Ȼɭɝɚɪɢʁɚ; 











Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ;  
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
 
Ƚɟɧɟɪɚɥɟɧ ɫɟɤɪɟɬɚɪ:  
 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
 
 
ɑɅȿɇɈȼɂ ɇȺ ɈɊȽȺɇɂɁȺɐɂɈɇɂɈɌ ɈȾȻɈɊ:  
 
Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
Ɇɢɰɟ Ɍɪɤɚɥɟɫɤɢ, Ɇɟɪɦɟɪɟɧ ɤɨɦɛɢɧɚɬ, ɉɪɢɥɟɩ; 
Ɂɨɪɚɧ Ʉɨɫɬɨɫɤɢ, Ɇɪɚɦɨɪɛʁɚɧɤɨ, ɉɪɢɥɟɩ; 
ɒɟɪɢɮ Ⱥɥɢɭ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Ɏɢɥɢɩ ɉɟɬɪɨɜɫɤɢ, Ɇɢɧɟɪɚɥ ɩɪɨɟɤɬ, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ȴɭɩɱɟ ȿɮɧɭɲɟɜ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɚ ɟɤɨɧɨɦɢʁɚ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
ɦ-ɪ Ʉɢɪɱɨ Ɇɢɧɨɜ, Ɋɭɞɧɢɤ ɡɚ ɛɚɤɚɪ “Ȼɭɱɢɦ”, Ɋɚɞɨɜɢɲ; 
ɦ-ɪ Ɂɨɪɚɧ Ȼɨɝɞɚɧɨɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɦ-ɪ Ȼɥɚɝɨʁɚ Ƚɟɨɪɝɢɟɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ ɋɚɲɨ ȳɨɜɱɟɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɬɨʁɤɨɫɤɢ, Ɋɭɞɧɢɤ “Ȼɟɥɚ ɉɨɥɚ”, ɉɪɢɥɟɩ; 
ɦ-ɪ Ʉɨɫɬɚɞɢɧ ȳɨɜɚɧɨɜ, Ƚɟɨɥɨɲɤɢ ɡɚɜɨɞ ɧɚ Ɇɚɤɟɞɨɧɢʁɚ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ɍɪɚʁɱɟ Ȼɨɲɟɜɫɤɢ, Ɋɭɞɩɪɨɟɤɬ, ɋɤɨɩʁɟ; 
ɦ-ɪ ȼɚɧɱɨ Ⱥџɢɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɑɟɞɨ Ɋɢɫɬɨɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱥɧɬɨɧɢɨ Ⱥɧɬɟɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɍɨɪɚɧɢɰɚ”, Ʉ. ɉɚɥɚɧɤɚ; 
Ⱦɚɪɤɨ ɇɚɱɤɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɢɦɢɬɚɪ ɋɬɟɮɚɧɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɪɚɝɚɧ ɇɚɫɟɜɫɤɢ, ȽɂɆ, ɋɤɨɩʁɟ; 
Ɇɢɥɟ ɋɬɟɮɚɧɨɜ, Ɋɭɞɧɢɤ “Ȼɚʃɚɧɢ”, ɋɤɨɩʁɟ; 
ɀɢɜɤɨ Ʉɚɥɟɜɫɤɢ, Ɋɭɞɧɢɤ “Ɉɫɥɨɦɟʁ”, Ʉɢɱɟɜɨ; 
Ɇɚɪɢʁɚ ɉɟɬɪɨɜɫɤɚ, ɋɬɨɩɚɧɫɤɚ Ʉɨɦɨɪɚ, ɋɤɨɩʁɟ; 
ȴɭɩɱɨ Ɍɪɚʁɤɨɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ȿɦɢɥ ȳɨɪɞɚɧɨɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩʁɟ; 
ɉɟɩɢ Ɇɢɰɟɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩʁɟ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɪɢɫ Ʉɪɫɬɟɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɇɢɪʁɚɧɚ Ƚɨɥɨɦɟɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɇɚɪɢʁɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ⱥɮɪɨɞɢɬɚ Ɂɟɧɞɟɥɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 

































IX ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ:  
“ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ  
ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ” 














ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈɒɄɂɌȿ ɂɇɀȿɇȿɊɂ 









ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” – ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 









ȻȺɅɄȺɇɋɄȺ ȺɄȺȾȿɆɂȳȺ ɁȺ ɊɍȾȺɊɋɄɂ ɇȺɍɄɂ 
 
 
   
 









Ɇɟѓɭɧɚɪɨɞɧɨɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚʃɟ ɡɚ ɩɨɞɡɟɦɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ (ɉɈȾȿɄɋ), ɡɚ ɩɪɜɩɚɬ ɫɟ ɨɞɪɠɚ ɧɚ 06.12.2007 ɝɨɞ. ɜɨ 
ɉɪɨɛɢɲɬɢɩ ɜɨ ɨɪɝɚɧɢɡɚɰɢʁɚ ɧɚ ɋɨʁɭɡɨɬ ɧɚ Ɋɭɞɚɪɫɤɢɬɟ ɢ Ƚɟɨɥɨɲɤɢɬɟ ɂɧɠɟɧɟɪɢ 
ɧɚ Ɇɚɤɟɞɨɧɢʁɚ (ɋɊȽɂɆ). 
Ɉɞ 2012 ɝɨɞɢɧɚ ɫɨɜɟɬɭɜɚʃɟɬɨ ɟ ɩɪɨɲɢɪɟɧɨ ɫɨ ɬɪɭɞɨɜɢ ɨɞ ɩɨɜɪɲɢɧɫɤɚɬɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ ɢ ɟ ɢɦɟɧɭɜɚɧɨ ɤɚɤɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ. 
ɋɬɪɭɱɧɨɬɨ ɫɨɜɟɬɭɜɚʃɟ, ɧɚ ɬɟɦɚ: ɬɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɫɟ ɨɞɪɠɭɜɚ ɫɟɤɨʁɚ 
ɝɨɞɢɧɚ ɜɨ ɦɟɫɟɰ ɧɨɟɦɜɪɢ. ɇɚ ɨɜɚ ɫɨɜɟɬɭɜɚʃɟ ɡɟɦɚɚɬ ɭɱɟɫɬɜɨ ɝɨɥɟɦ ɛɪɨʁ ɧɚ 
ɫɬɪɭɱɧɢ ɥɢɰɚ ɨɞ: ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢʁɚ, ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ, ɧɚɭɱɧɨ-
ɢɫɬɪɚɠɭɜɚɱɤɢɬɟ ɢ ɩɪɨɟɤɬɚɧɬɫɤɢɬɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢɬɟ ɧɚ ɨɩɪɟɦɚ ɢ 
ɞɪ. 
ɇɚ ɞɨɫɟɝɚɲɧɢɬɟ ɨɫɭɦ ɫɨɜɟɬɭɜɚʃɚ (2007, 2008, 2009, 2010, 2011, 2012, 2014 ɢ 
2015 ɝɨɞ.) ɭɱɟɫɬɜɭɜɚɚ ɩɨɜɟќɟ ɚɜɬɨɪɢ ɨɞ 9 ɞɪɠɚɜɢ, ɤɨɢ ɩɪɟɡɟɧɬɢɪɚɚ 211 ɫɬɪɭɱɧɢ 
ɬɪɭɞɨɜɢ.  
Ɂɚ ɨɜɚ ɞɟɜɟɬɬɨ ɫɨɜɟɬɭɜɚʃɟ (ɉɈȾȿɄɋ - ɉɈȼȿɄɋ ’16) ɩɪɢʁɚɜɟɧɢ ɫɟ 31 ɬɪɭɞ, ɧɚ 
ɚɜɬɨɪɢ ɨɞ 4 ɞɪɠɚɜɢ. 
Ƚɨɥɟɦɢɨɬ ɛɪɨʁ ɧɚ ɬɪɭɞɨɜɢ ɨɞ ɞɨɦɚɲɧɢɬɟ ɚɜɬɨɪɢ ɩɪɨɢɡɥɟɡɟ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɧɚɭɱɧɨ-ɢɫɬɪɚɠɭɜɚɱɤɚɬɚ ɪɚɛɨɬɚ ɪɟɚɥɢɡɢɪɚɧɚ ɧɚ ɜɢɫɨɤɨɨɛɪɚɡɨɜɧɢɬɟ ɢɧɫɬɢɬɭɰɢɢ 
ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ. Ɇɟѓɭɬɨɚ, ɩɨɫɟɛɧɨ ɧɟ ɪɚɞɭɜɚ ɭɱɟɫɬɜɨɬɨ ɧɚ ɚɜɬɨɪɢ ɨɞ 
ɧɟɩɨɫɪɟɞɧɨɬɨ ɪɭɞɚɪɫɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɢ ɲɬɨ ɩɪɟɡɟɧɬɢɪɚɚɬ ɩɨɫɬɢɝɧɚɬɢ 
ɪɟɡɭɥɬɚɬɢ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɩɪɚɤɫɚ. 
ɋɟ ɧɚɞɟɜɚɦɟ ɞɟɤɚ ɬɪɚɞɢɰɢʁɚɬɚ ɡɚ ɫɨɛɢɪɚʃɟ ɧɚ ɫɢɬɟ ɫɩɟɰɢʁɚɥɢɫɬɢ ɨɞ ɨɛɥɚɫɬɚ 
ɧɚ ɩɨɞɡɟɦɧɚɬɚ ɢ ɩɨɜɪɲɢɧɫɤɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ, ќɟ 









IX ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
“Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ” 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’16 
ɋɬɪɭɦɢɰɚ 








The International expert conference on underground mining of mineral raw materials 
(PODEKS), organized by the Association of Mining and Geology Engineers of 
Macedonia (AMGEM), was first held on 06.12.2007 in Probishtip. 
Since 2012, in this counseling, surface exploitation of mineral resources is included 
too, and it is called PODEKS-POVEKS. 
This expert conference called: Technology of underground and surface mining of 
mineral raw materials, traditionally,  has been organized annually during November. 
A number of experts from the mining industry, universities, research institutions, 
planning companies, and equipment manufacturing companies participate in this 
conference. 
Many authors from 9 countries participated in the previous eight conferences (2007, 
2008, 2009, 2010, 2011, 2012 and 2014) presenting 211 expert papers.  
Thirty-one authors from 4 countries have registered their expert papers for the IXth 
conference (PODEKS - POVEKS ’16). 
The large number of expert papers from the domestic authors has emerged as a 
result of the research work carried out at the higher education institutions in the 
Republic of Macedonia. We are particularly delighted by the participation of the 
authors involved in the immediate mining production who will be presenting the 
achieved results in the mining practice. 
We hope that the tradition of gathering of all specialists from the field of underground 
and surface mining of mineral raw materials will continue and that this conference 












IX EXPERT CONFERENCE THEMED: 
“Technology of underground and surface mining of 
mineral raw materials” 
   PODEKS - POVEKS ’16 
Strumica 








ɊɍȾȺɊɋɌȼɈɌɈ ȼɈ ɆȺɄȿȾɈɇɂȳȺ Ⱦȿɇȿɋ ɂ ɉȿɊɋɉȿɄɌɂȼɂ ȼɈ 




ɁȺɄɈɇ ɁȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ ɋɈ ɈɋȼɊɌ ɄɈɇ ȽȿɈɅɈɒɄɂɌȿ 




ɆɂɇȿɊȺɅɈɒɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ȿɉɂȾɈɌɈɌ ɈȾ  Ⱦɍȵȿ,  
ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂȳȺ * Ɍɟɧɚ ɒɢјɚɤɨɜɚ-ɂɜɚɧɨɜɚ, ȼɢɨɥɟɬɚ ɋɬɟɮɚɧɨɜɚ, 





ɊȿɁɍɅɌȺɌɂ ɈȾ ɒɅɂɏɈȼɋɄA ɉɊɈɋɉȿɄɐɂJA - ɋɍɒȿȼɋɄȺ ɊȿɄȺ, 
ɂɋɌɈɑɇȺ ɆȺɄȿȾɈɇɂȳȺ * ȼɢɨɥɟɬɚ ɋɬɟɮɚɧɨɜɚ, Ɍɟɧɚ ɒɢјɚɤɨɜɚ-ɂɜɚɧɨɜɚ, 





ȽȿɈɏȿɆɂɋɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɋɄȺɊɇɈȼɂɌȿ ɈȾ ɇȺɈЃȺɅɂɒɌȿɌɈ ɂȻȿɊɅɂ * 




ɇȿɈȽȿɇ-ɄȼȺɊɌȿɊɇɂ ɋȿȾɂɆȿɇɌɂ ȼɈ ȳɍȽɈɁȺɉȺȾɇɂɈɌ ȾȿɅ ɇȺ 






ɇȺɈЃȺɅɂɒɌȺ ɇȺ ɉɂȿɁɈɈɉɌɂɑɄɂ ɄȼȺɊɐ "ȻɍȾɂɇȺɊɐɂ-ɆɂɌɊȺɒɂɇɐɂ" * 




ɆɈɀɇɈɋɌɂ ɁȺ ɄɈɊɂɋɌȿȵȿ ɇȺ ɄȺɊȻɈɇȺɌɇɂɌȿ ɒɄɊɂɅɐɂ ɈȾ 
ɅɈɄȺɅɂɌȿɌɈɌ „ȽɈɅȿɆ ɊɂȾ“ ɄȺɄɈ ȺɊɏɂɌȿɄɌɈɇɋɄɂ ȾȿɄɈɊȺɌɂȼȿɇ 





ɏɂȾɊɈȽȿɈɅɈɒɄɂ ɂɋɌɊȺɀɍȼȺȵȺ ɁȺ ɈȻȿɁȻȿȾɍȼȺȵȿ ɇȺ ɉɈɌɊȿȻɇɂɌȿ 
ɄɈɅɂɑɂɇɂ ɇȺ ɉɈȾɁȿɆɇȺ ȼɈȾȺ ɁȺ ȼɈȾɈɋɇȺȻȾɍȼȺȵȿ ɇȺ ɋȿɅɈ 





ɄɈɊȿɅȺɐɂȳȺ ɇȺ ɉȺɅȿɈȽȿɇɂɌȿ ȻȺɋȿɇɂ ȼɈ ȼȺɊȾȺɊɋɄȺɌȺ ɁɈɇȺ ȼɈ 











IX ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ  
ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’16 
ɋɬɪɭɦɢɰɚ 
11 ÷ 13. 11. 2016 ɝɨɞ. 
ɂɇɀȿɇȿɊɋɄɈ – ȽȿɈɅɈɒɄȺ ɉɊɈɐȿɇɄȺ ɁȺ ɋɌȺȻɂɅɇɈɋɌȺ ɇȺ 
ɅɈɄȺɅɂɌȿɌɈɌ “ȻȺɇɋɄɈ” ȾɈȻɂȿɇȺ ȼɊɁ ɈɋɇɈȼȺ ɇȺ  
ɋȿɂɁɆɂɑɄɂ ɂɋɌɊȺɀɍȼȺȵȺ * ȼɥɚɞɢɦɢɪ Ɇɚɧɟɜɫɤɢ, Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, 






ɆɈȾȿɅɂɊȺȵȿ ɇȺ ɉɅȺɇɈȼɂɌȿ ɁȺ ɂɁɊȺȻɈɌɄȺ ɇȺ ɉɈȾɁȿɆɇɂ ɊɍȾȺɊɋɄɂ 






ɉɈɋɌȺɉɄɂ ɂ ɌȿɏɇɂɄɂ ɁȺ ȼȽɊȺȾɍȼȺȵȿ ɇȺ ɉɊɋɄȺɇ ȻȿɌɈɇ * ɇɢɤɨɥɢɧɤɚ 






ɈɋɂȽɍɊɍȼȺȵȿ (ɊȺɑɇɈ ɄȺȼȺȵȿ) ɇȺ ɊȺȻɈɌɇɂ ɆȿɋɌȺ ȼɈ ȳȺɆȺ * ɋɬɚɧɤɟ 




ɉɊɈɂɁȼɈȾɇɂ ɉɅȺɇɈȼɂ ɁȺ ɊȿɋɌȺɊɌɂɊȺȵȿ ɇȺ ɊɍȾɇɂɐɂɌȿ ɁɅȿɌɈȼɈ ɂ 
ɌɈɊȺɇɂɐȺ ɈȾ ɄɈɆɉȺɇɂȳȺɌȺ ɆɂɇɋɌɊɈȳ * Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɇɢɤɨɥɚј 





MONITORING OF HIGH SAFETY PILLARS STABILITY IN UNDERGROUND 









ɈȾɊȿȾɍȼȺȵȿ ɇȺ ɈɉɌɂɆȺɅɇȺ ȾɈɅɀɂɇȺ ɇȺ ɈɌɄɈɉȿɇ/ɊɍȾȿɇ ȻɅɈɄ ɉɊɂ 
ɉɈȾȿɌȺɀɇȺ ɆȿɌɈȾȺ ɋɈ ɁȺɊɍɒɍȼȺȵȿ ɇȺ ɊɍȾȺɌȺ ɂ ɉɊɂȾɊɍɀɇɂɌȿ 







ɉȺɊȺɆȿɌɊɂ ɁȺ ɂɁȻɈɊ ɇȺ ȳȺȽɅȿɇɈȼɈ ɇȺɈЃȺɅɂɒɌȿ ɉɈȽɈȾɇɈ ɁȺ 
ɉɈȾɁȿɆɇȺ ȽȺɋɂɎɂɄȺɐɂȳȺ ɇȺ ȳȺȽɅȿɇɂ * Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ 





MȿɌɈȾɂ ɂ ɌȿɏɇɂɄɂ ɇȺ ɉɊȿȾȼɂȾɍȼȺȵȺ ȼɈ ɊɍȾɇɂɑɄɂɈɌ  ɆȿɇȺȹɆȿɇɌ 




ȿɄɈɇɈɆɋɄɂ ɉȺɊȺɆȿɌɊɂ ɄɈɂ ɂɆȺȺɌ ȼɅɂȳȺɇɂȿ ȼɊɁ ɍɋɉȿɒɇɈɌɈ 
ɊȺȻɈɌȿȵȿ ɇȺ ɊɍȾɇɂɐɂɌȿ * ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ, Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, Ⱦɟјɚɧ 





ɆɈɀɇɈɋɌɂ ɁȺ ɂɆɉɅȿɆȿɇɌɂɊȺȵȿ ɇȺ ɋɂɋɌȿɆɈɌ ɁȺ ȽȺɋȿȵȿ ɇȺ 
ɉɈɀȺɊɂ ɋɈ ȺȿɊɈɋɈɅɂ ɁȺ  ɁȺɒɌɂɌȺ  ɇȺ  ɂɇɎɊȺɋɌɊɍɄɌɍɊɇɂ ɈȻȳȿɄɌɂ 
* Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ ɋɬɟɮɚɧɨɜɫɤɚ, ɂɥɢјɚ 






ȽȺɋȿȵȿ  ɇȺ  ɂɇɂɐɂȳȺɅɇɂ ɉɈɀȺɊɂ ȼɈ ɂɇɎɊȺɋɌɊɍɄɌɍɊɇɂ  ɈȻȳȿɄɌɂ 




ȼɅɂȳȺɇɂȿ ɇȺ ɉȿɊɋɈɇȺɅɇȺɌȺ ɂɁɅɈɀȿɇɈɋɌ ɇȺ ȻɍɑȺȼȺ ɇȺ 
ȼɊȺȻɈɌȿɇɂɌȿ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ ȼɊɁ ɁȺȽɍȻȺɌȺ ɇȺ ɋɅɍɏɈɌ * Ɇɚɪɢјɚ 






ɄȺɊȺɄɌȿɊɂɄɂɋɌɂɄɂ ɂ ɉɊɂɆȿɇȺ ɇȺ ɉɊɂɊɈȾɇɂ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ 
ɁȺ ɈɌɋɌɊȺɇɍȼȺȵȿ ɇȺ ɆȿɌȺɅɂ ɈȾ ȼɈȾȿɇɂ ɊȺɋɌȼɈɊɂ * Ⱥɮɪɨɞɢɬɚ 





ɋɅȿȾȿȵȿ ɇȺ ɄȼȺɅɂɌȿɌɈɌ ɇȺ ɉɈȼɊɒɂɇɋɄɂɌȿ ȼɈȾɂ ȼɈ ɈɄɈɅɂɇȺɌȺ 
ɇȺ ɂȾɇɂɈɌ ɊɍȾɇɂɄ „ɂɅɈȼɂɐȺ-ɒɌɍɄȺ“ * Ⱦɪɚɝɢ ɉɟɥɬɟɱɤɢ, ȼɟɪɚ Ѓɨɪɝɢɟɜɚ, 





ɋɌȺɌɂɋɌɂɑɄȺ ɈȻɊȺȻɈɌɄȺ ɇȺ ɉɈȼɊȿȾɂ ɇȺ ɊȺȻɈɌȺ ɂ 
ɉɊɈɎȿɋɂɈɇȺɅɇɂ ȻɈɅȿɋɌɂ ȼɈ ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂȳȺ * Ʌɚɡɟ 





ɆɈɀɇɈɋɌɂɌȿ ɁȺ ɇȺɆȺɅɍȼȺȵȿ ɇȺ ȿɎȿɄɌɈɌ ɇȺ ɋɌȺɄɅȿɇȺ ȽɊȺȾɂɇȺ 
ɈȾ ɉɈȾɁȿɆɇȺ ȽȺɋɂɎɂɄȺɐɂȳȺ ɇȺ ȳȺȽɅȿɇ * Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ 





ɌɊȿɌɆȺɇ ɇȺ ɈɌɉȺȾɇɂɌȿ ȼɈȾɂ ɈȾ ɌȿɏɇɈɅɈɒɄɂɈɌ ɉɊɈɐȿɋ ɇȺ 
ɎȺȻɊɂɄȺɌȺ ɁȺ ɉɊɈɂɁȼɈȾɋɌȼɈ ɇȺ ɆȿɋɈ ɂ ɋɍȼɈɆȿɋɇȺɌɂ ɉɊɈɂɁȼɈȾɂ 
ɆɂɄ ɈȾ ɋȼȿɌɂ ɇɂɄɈɅȿ, Ɋ. ɆȺɄȿȾɈɇɂȳȺ * Ɉɪɰɟ ɋɩɚɫɨɜɫɤɢ, Ⱦɚɧɢɟɥ 






ȻɂɈȽȺɋɈɌ ɉȿɊɋɉȿɄɌɂȼȺ ɂ ɁɇȺɑȺȿɇ ɂɁȼɈɊ ɇȺ ȿɇȿɊȽɂȳȺ * Ɂɨɪɚɧ 






ɄɈɊɂɋɌȿȵȿ ɇȺ ɉɈȼȿЌȿ ɄɊɂɌȿɊɂɍɆɋɄȺ ɈɉɌɂɆɂɁȺɐɂȳȺ ɉɊɂ 











ȼɅɂЈȺɇɂȿ ɇȺ ɉȿɊɋɈɇȺɅɇȺɌȺ ɂɁɅɈɀȿɇɈɋɌ ɇȺ ȻɍЧȺȼȺ ɇȺ 
ȼɊȺȻɈɌȿɇɂɌȿ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ ȼɊɁ ɁȺȽɍȻȺɌȺ ɇȺ ɋɅɍХɈɌ 
 
Ɇɚɪɢјɚ Хɚџɢ-ɇɢɤɨɥɨɜɚ1, Ⱦɟјɚɧ Ɇɢɪɚɤɨɜɫɤɢ1, ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ1 
1ɍɧɢвɟɪɡɢɬɟɬ „Ƚɨɰɟ Ⱦɟɥɱɟв“, Ɏаɤɭɥɬɟɬ ɡа ɩɪɢɪɨɞɧɢ ɢ ɬɟɯɧɢɱɤɢ ɧаɭɤɢ,  
Шɬɢɩ, Р. Маɤɟɞɨɧɢја 
 
Ⱥɩɫɬɪɚɤɬ: ɉɪɟɤɭɦɟɪɧɚɬɚ ɛɭɱɚɜɚ ɩɪɟɬɫɬɚɜɭɜɚ ɝɥɨɛɚɥɧɚ ɨɩɚɫɧɨɫɬ ɩɨ ɡɞɪɚɜјɟɬɨ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ, 
ɫɨ ɡɧɚɱɚјɧɢ ɨɩɲɬɟɫɬɜɟɧɢ ɢ ɮɢɡɢɨɥɨɲɤɢ ɜɥɢјɚɧɢјɚ, ɜɤɥɭɱɭɜɚјќɢ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ 
ɩɪɟɞɢɡɜɢɤɚɧɨ ɨɞ ɛɭɱɚɜɚ (NIHL). Ȼɪɨјɧɢ ɢɫɬɪɚɠɭɜɚњɚ ɢ ɫɬɭɞɢɢ ɧɚɩɪɚɜɟɧɢ ɜɨ ɫɜɟɬɫɤɢ ɪɚɦɤɢ 
ɭɤɚɠɭɜɚɚɬ ɧɚ ɮɚɤɬɨɬ ɞɟɤɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɜɢɫɨɤɨ ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɤɚј ɪɚɛɨɬɧɢɰɢɬɟ ɜɨ 
ɪɭɞɚɪɫɬɜɨɬɨ ɩɪɟɬɫɬɚɜɭɜɚ ɫɟɪɢɨɡɟɧ ɪɢɡɢɤ ɮɚɤɬɨɪ ɡɚ ɡɚɝɭɛɚ ɧɚ ɫɥɭɯɨɬ. ɂɡɥɨɠɟɧɨɫɬɚ ɧɚ ɜɢɫɨɤɨ 
ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɦɨɠɟ ɞɚ ɞɨɜɟɞɟ ɞɨ ɨɬɟɠɧɚɬɚ ɜɟɪɛɚɥɧɚ ɤɨɦɭɧɢɤɚɰɢјɚ ɢ ɧɚɦɚɥɭɜɚњɟ ɧɚ 
ɫɩɨɫɨɛɧɨɫɬɚ ɡɚ ɩɪɟɩɨɡɧɚɜɚњɟ ɧɚ ɩɪɟɞɭɩɪɟɞɭɜɚɱɤɢ ɫɢɝɧɚɥɢ, ɤɚɤɨ ɢ ɩɪɟɞɢɡɜɢɤɭɜɚњɟ ɧɚ ɫɬɪɟɫ ɢ 
ɡɚɦɨɪ ɤɚј ɪɚɛɨɬɧɢɰɢɬɟ.  
ȼɨ ɬɪɭɞɨɬ ɟ ɞɚɞɟɧ ɩɪɟɝɥɟɞ ɧɚ ɪɟɡɭɥɬɚɬɢɬɟ ɨɞ ɧɟɤɨɥɤɭ ɢɫɬɪɚɠɭɜɚњɚ ɢ ɫɬɭɞɢɢ ɩɨɜɪɡɚɧɢ ɫɨ 
ɡɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯɨɬ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ ɜɨ ɪɭɞɧɢɰɢɬɟ, ɫɨ 
ɰɟɥ ɞɚ ɫɟ ɭɤɚɠɟ ɧɚ ɫɟɪɢɨɡɧɨɫɬɚ ɧɚ ɨɜɨј ɩɪɨɛɥɟɦ ɢ ɩɨɬɪɟɛɚɬɚ ɨɞ ɩɪɟɡɟɦɚњɟ ɧɚ ɫɨɨɞɜɟɬɧɢ 
ɦɟɪɤɢ ɡɚ ɧɟɝɨɜɨ ɭɛɥɚɠɭɜɚњɟ.  
 
Ʉɥɭɱɧɢ ɡɛɨɪɨɜɢ: ɛɭɱɚɜɚ, ɡɚɝɭɛɚ ɧɚ ɫɥɭɯ, ɪɭɞɚɪɫɬɜɨ, ɢɡɥɨɠɟɧɨɫɬ. 
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Abstract: Excessive noise is a global occupational health hazard with considerable social and 
physiological impacts, including noise-induced hearing loss (NIHL). Numerous researches and 
studies conducted, worldwide, indicate that exposure to high noise levels at mining workers poses a 
serious risks factor for hearing loss. Exposure to high noise levels can cause difficult verbal 
communication and reducing ability to recognize warning signals, as well as causing workwrs` stress 
and fatigue. 
This paper provides an overview of results of several researches and studies related to hearing loss 
due to noise exposure on mining workers, in order to indicate the seriousness of this problem and 
necessity to take appropriate mitigation measures.  
 









ɧɚ Ɋ. Ɇɚɤɟɞɨɧɢјɚ 
IX ɌɈ ɋɌɊɍЧɇɈ ɋɈȼȿɌɍȼȺЊȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’16 
ɋɬɪɭɦɢɰɚ 





Ɂɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯɨɬ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɜɢɫɨɤɨ 
ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɫɩɨɪɟɞ ɩɨɞɚɬɨɰɢɬɟ ɟ ɩɪɢɫɭɬɧɚ ɤɚј ɦɢɥɢɨɧɢ ɥɭѓɟ ɢ ɢɫɬɚɬɚ ɦɨɠɟ 
ɞɚ ɫɟ ɫɩɪɟɱɢ, ɫɨ ɪɟɞɨɜɧɨ ɢɫɩɢɬɭɜɚњɟ ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɢ ɩɟɪɫɨɧɚɥɧɚɬɚ 
ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɤɚɤɨ ɢ ɫɨ ɩɪɟɡɟɦɚњɟ ɧɚ ɫɨɨɞɜɟɬɧɢ ɦɟɪɤɢ ɡɚ ɫɜɟɞɭɜɚњɟ 
ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɜɨ ɪɚɦɤɢ ɧɚ ɞɨɡɜɨɥɟɧɢɬɟ ɝɪɚɧɢɱɧɢ ɜɪɟɞɧɨɫɬɢ. 
Ʉɪɚɬɤɨɬɪɚјɧɚɬɚ ɩɟɪɫɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɜɢɫɨɤɨ ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɧɟ ɦɨɪɚ ɞɚ 
ɪɟɡɭɥɬɢɪɚ ɫɨ ɝɭɛɟњɟ ɧɚ ɫɥɭɯɨɬ, ɧɨ ɫɨ ɬɟɤɨɬ ɧɚ ɜɪɟɦɟɬɨ ɢ ɩɨɞɨɥɝɨɬɪɚјɧɚɬɚ 
ɢɡɥɨɠɟɧɨɫɬ ɞɨɚѓɚ ɞɨ ɬɪɚјɧɨ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɜɧɚɬɪɟɲɧɨɬɨ ɭɜɨ. Ⱥɤɭɦɭɥɚɰɢјɚɬɚ ɧɚ 
ɜɢɫɨɤɨ ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɨɞ ɞɟɧ ɧɚ ɞɟɧ, ɨɞ ɝɨɞɢɧɚ ɜɨ ɝɨɞɢɧɚ, ɟ ɩɪɟɫɭɞɟɧ ɪɢɡɢɤ 
ɮɚɤɬɨɪ ɡɚ ɝɭɛɟњɟ ɧɚ ɫɥɭɯɨɬ. 
Ⱦɨɥɝɨɬɪɚјɧɨɬɨ ɢɡɥɨɠɭɜɚњɟ ɧɚ ɜɢɫɨɤɢ ɧɢɜɨɚ ɧɚ ɛɭɱɚɜɚ, ɝɟɧɟɪɚɥɧɨ, ɦɨɠɟ ɞɚ 
ɩɪɟɞɢɡɜɢɤɚ ɬɪɚјɧɨ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ (NIHL – Noise Induced Hearing Loss). 
ɂɫɬɪɚɠɭɜɚњɚɬɚ ɢ ɛɪɨјɧɢɬɟ ɫɬɭɞɢɢ ɧɚɩɪɚɜɟɧɢ ɜɨ ɋȺȾ ɩɨɤɚɠɭɜɚɚɬ ɞɟɤɚ NIHL ɟ 
ɧɚјɱɟɫɬɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɛɨɥɟɫɬ ɜɨ ɋȺȾ ɞɟɧɟɫ [1]. Ɉɤɨɥɭ 30 ɦɢɥɢɨɧɢ 
ɪɚɛɨɬɧɢɰɢ ɫɟ ɢɡɥɨɠɟɧɢ ɧɚ ɜɢɫɨɤɢ ɧɢɜɨɚ ɧɚ ɛɭɱɚɜɚ [Franks et al. 1996], a ɨɜɨј 
ɩɪɨɛɥɟɦ ɨɫɨɛɟɧɨ ɟ ɢɡɪɚɡɟɧ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ. ɂɡɜɪɲɟɧɚɬɚ ɚɧɚɥɢɡɚ ɧɚ ɡɚɝɭɛɚ ɧɚ 
ɫɥɭɯɨɬ ɩɪɟɞɢɡɜɢɤɚɧɚ ɨɞ ɛɭɱɚɜɚ (NIHL)  ɤɚј 1349 ɪɭɞɚɪɢ ɨɬɤɪɢɥɚ ɚɥɚɪɦɚɧɬɧɚ 
ɪɚɫɩɪɨɫɬɪɚɧɟɬɨɫɬ ɧɚ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯ ɤɚј ɩɨɫɬɚɪɢɬɟ ɪɭɞɚɪɢ, ɤɚɤɨ ɲɬɨ ɟ 
ɩɪɢɤɚɠɚɧɨ ɧɚ ɫɥɢɤɚ 1 [NIOSH 1976]. 
 
 
ɋɥɢɤɚ 1. Ɂɚɝɭɛɚ ɧɚ ɫɥɭɯɨɬ ɜɨ ɡɚɜɢɫɧɨɫɬ ɨɞ ɜɨɡɪɚɫɬɚ ɧɚ ɪɭɞɚɪɢɬɟ [NIOSH, 1976] 
 
ɋɪɟɞɧɢɨɬ ɩɪɚɝ ɧɚ ɫɥɭɲɧɨɫɬ ɧɚ ɩɟɧɡɢɨɧɢɪɚɧɢɬɟ ɪɭɞɚɪɢ ɛɢɥ ɡɚ 20 dB ɩɨɝɨɥɟɦ ɨɞ 
ɨɧɨј ɧɚ ɨɩɲɬɚɬɚ ɩɨɩɭɥɚɰɢјɚ. ɇɚ ɜɨɡɪɚɫɬ ɨɞ 60 ɝɨɞɢɧɢ, ɩɨɜɟќɟ ɨɞ 70% ɨɞ 
ɪɭɞɚɪɢɬɟ ɢɦɚɥɟ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɩɨɝɨɥɟɦɨ ɨɞ 25 dB, ɚ ɨɤɨɥɭ 25% ɢɦɚɥɟ 
ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɩɨɝɨɥɟɦɨ  ɨɞ 40 dB. ȼɨ 1996 ɝɨɞɢɧɚ ɛɢɥɚ ɢɡɜɪɲɟɧɚ 
ɚɧɚɥɢɡɚ ɧɚ NIHL ɤɚј ɪɭɞɚɪɢɬɟ, ɨɞ ɫɬɪɚɧɚ ɧɚ NIOSH, ɤɨјɚ ɩɨɤɚɠɚɥɚ ɨɱɢɝɥɟɞɧɨ 
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ɲɬɨ ɟ ɩɪɢɤɚɠɚɧɨ ɧɚ ɫɥɢɤɚ 2. Ɉɜɚɚ ɚɧɚɥɢɡɚ ɩɨɤɚɠɭɜɚ ɞɟɤɚ ɛɪɨјɨɬ ɧɚ ɪɭɞɚɪɢɬɟ 
ɫɨ ɨɲɬɟɬɟɧ ɫɥɭɯ ɞɪɚɫɬɢɱɧɨ ɫɟ ɡɝɨɥɟɦɭɜɚ ɫɨ ɡɝɨɥɟɦɭɜɚњɟ ɧɚ ɜɨɡɪɚɫɬɚ, ɬɚɤɚ ɲɬɨ 
ɜɟќɟ ɧɚ 50 ɝɨɞɢɲɧɚ ɜɨɡɪɚɫɬ, 90% ɨɞ ɪɭɞɚɪɢɬɟ ɫɟ ɫɨ ɨɲɬɟɬɟɧ ɫɥɭɯ [Franks 1996, 
1997]. ȼɨ ɩɪɢɥɨɝ ɧɚ ɨɜɢɟ ɧɚɨɞɢ ɨɞ ɫɬɪɚɧɚ ɧɚ ɜɥɚɞɢɧɢɬɟ ɢɫɬɪɚɠɭɜɚɱɢ, ɧɚɭɱɧɢɰɢ 
ɛɢɥɨ ɢɫɬɚɤɧɚɬɨ ɞɟɤɚ „ɩɨɥɢɬɢɤɢɬɟ ɢ ɩɪɚɤɬɢɤɢɬɟ ɡɚ ɫɩɪɟɱɭɜɚњɟ ɧɚ 
ɩɪɨɮɟɫɢɨɧɚɥɧɨɬɨ ɝɭɛɟњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј ɪɭɞɚɪɢɬɟ ɫɟ ɧɟɫɨɨɞɜɟɬɧɢ ... ɩɨɫɬɨјɚɬ 
ɧɟɞɨɫɬɚɬɨɰɢ ɜɨ ɪɟɱɢɫɢ ɫɟɤɨј ɫɟɝɦɟɧɬ: ɫɥɟɞɟњɟ ɧɚ ɢɡɥɨɠɟɧɨɫɬɚ ɢɥɢ ɧɚ ɢɫɯɨɞɨɬ, 
ɚɧɚɥɢɡɚ ɢ ɢɧɬɟɪɜɟɧɰɢјɚ" [Weeks 1995]. 
 
 
ɋɥɢɤɚ 2. ɇɚɪɭɲɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј ɪɭɞɚɪɢɬɟ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ јɚɝɥɟɧ, 
ɦɟɬɚɥɢɱɧɢ/ɧɟɦɟɬɚɥɢɱɧɢ ɫɭɪɨɜɢɧɢ ɢ ɢɫɩɢɬɚɧɢɰɢ ɤɨɢ ɧɟ ɫɟ  
ɩɪɨɮɟɫɢɨɧɚɥɧɨ ɢɡɥɨɠɟɧɢ ɧɚ ɛɭɱɚɜɚ [NIOSH, 1996, 1997] 
 
2. ɉɊȿȽɅȿȾ ɇȺ ɊȿɁɍɅɌȺɌɂ ɈȾ ɋɌɍȾɂɂ ɉɈȼɊɁȺɇɂ ɋɈ ɂɋɉɂɌɍȼȺЊȿɌɈ 
ɇȺ ɁȺȽɍȻȺɌȺ ɇȺ ɋɅɍХɈɌ ɉɊȿȾɂɁȼɂɄȺɇȺ ɈȾ ȻɍЧȺȼȺ 
 
ɋɨ ɰɟɥ ɞɚ ɫɟ ɭɤɚɠɟ ɧɚ ɫɟɪɢɨɡɧɨɫɬɚ ɧɚ ɩɪɨɛɥɟɦɨɬ ɫɨ ɡɚɝɭɛɚ ɧɚ ɫɥɭɯɨɬ ɤɚɤɨ 
ɪɟɡɭɥɬɚɬ ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɜɨ ɫɜɟɬɨɬ ɧɚɩɪɚɜɟɧɢ ɫɟ 
ɛɪɨјɧɢ ɢɫɬɪɚɠɭɜɚњɚ ɢ ɫɬɭɞɢɢ ɧɚ ɨɜɚɚ ɬɟɦɚ. 
ɋɬɚɬɢɫɬɢɱɤɢ ɩɨɞɚɬɨɰɢ ɡɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɧɟ ɫɟ ɞɨɫɬɚɩɧɢ ɡɚ ɩɨɜɟќɟɬɨ 
ɢɧɞɭɫɬɪɢјɚɥɢɡɢɪɚɧɢ ɢ ɧɟɢɧɞɭɫɬɪɢјɚɥɢɡɢɪɚɧɢ ɡɟɦјɢ; ɫɟɩɚɤ, ɜɢɫɨɤɢ ɧɢɜɨɚ ɧɚ 
ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɩɪɢ ɪɚɛɨɬɚ ɫɟ ɟɜɢɞɟɧɬɢɪɚɧɢ ɜɨ 17 ɫɬɭɞɢɢ ɫɩɪɨɜɟɞɟɧɢ ɜɨ 
12 ɡɟɦјɢ ɜɨ Јɭɠɧɚ Ⱥɦɟɪɢɤɚ, Ⱥɮɪɢɤɚ ɢ Ⱥɡɢјɚ. Ɉɜɢɟ ɜɢɫɨɤɢ ɧɢɜɨɚ ɧɚ ɛɭɱɚɜɚ ɛɢɥɟ 
ɩɪɢɫɭɬɧɢ ɧɚ ɝɨɥɟɦ ɛɪɨј ɪɚɛɨɬɧɢ ɦɟɫɬɚ, ɜɤɥɭɱɭɜɚјќɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚ ɯɪɚɧɚ, 
ɬɟɤɫɬɢɥ, ɩɟɱɚɬɟɧɢ ɦɚɬɟɪɢјɚɥɢ, ɦɟɬɚɥɧɢ ɩɪɨɢɡɜɨɞɢ, ɥɟɤɨɜɢ ɢ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ. ȼɨ 
ɦɧɨɝɭ ɨɞ ɨɜɢɟ ɫɬɭɞɢɢ ɛɢɥɨ ɟɜɢɞɟɧɬɢɪɚɧɨ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј ɢɡɥɨɠɟɧɢɬɟ 
ɪɚɛɨɬɧɢɰɢ. ɉɨɱɟɬɧɨɬɨ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј ɜɨɡɪɚɫɧɢ ɟ ɨɩɢɲɚɧɨ ɤɚɤɨ 
„ɩɟɬɧɚɟɫɟɬɬɢɨɬ ɧɚјɫɟɪɢɨɡɟɧ ɡɞɪɚɜɫɬɜɟɧ ɩɪɨɛɥɟɦ“ ɜɨ ɫɜɟɬɨɬ, ɫɨ ɞɥɚɛɨɤɢ ɟɮɟɤɬɢ 
ɤɨɢ ɫɟ ɞɜɢɠɚɬ ɨɞ ɨɩɲɬɟɫɬɜɟɧɚ ɢɡɨɥɚɰɢјɚ ɢ ɫɬɢɝɦɚɬɢɡɢɪɚњɟ ɧɚ ɩɨɟɞɢɧɰɢ ɞɨ 
ɫɟɪɢɨɡɧɢ ɧɚɰɢɨɧɚɥɧɢ ɟɤɨɧɨɦɫɤɢ ɨɩɬɨɜɚɪɭɜɚњɚ (Smith, 2004). ɉɪɨɰɟɧɤɢɬɟ ɧɚ 
ɛɪɨјɨɬ ɧɚ ɥɢɰɚ ɲɢɪɭɦ ɫɜɟɬɨɬ ɩɨɝɨɞɟɧɢ ɨɞ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɫɟ ɡɝɨɥɟɦɢɥɟ 
ɨɞ 120 ɦɢɥɢɨɧɢ ɜɨ 1995 ɝɨɞɢɧɚ (ɋɜɟɬɫɤɚ ɡɞɪɚɜɫɬɜɟɧɚ ɨɪɝɚɧɢɡɚɰɢјɚ - WHO, 
1999; WHO, 2001) ɞɨ 250 ɦɢɥɢɨɧɢ ɲɢɪɭɦ ɫɜɟɬɨɬ ɜɨ 2004 ɝɨɞɢɧɚ (Smith, 2004). 
Ƚɨɥɟɦ ɞɟɥ ɨɞ ɨɜɚ ɨɲɬɟɬɭɜɚњɟ ɦɨɠɟ ɞɚ ɛɢɞɟ ɩɪɟɞɢɡɜɢɤɚɧɨ ɨɞ ɢɡɥɨɠɟɧɨɫɬ ɧɚ 
ɛɭɱɚɜɚ ɧɚ ɪɚɛɨɬɧɨɬɨ ɦɟɫɬɨ.  
Nelson, D. et al. ɜɨ ɬɪɭɞɨɬ The Global Burden of Occupational Noise-induced 
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Ⱥɦɟɪɢɤɚɧɫɤɢ Ⱦɪɠɚɜɢ ɨɤɨɥɤɭ 9 ɦɢɥɢɨɧɢ ɪɚɛɨɬɧɢɰɢ ɫɟ ɢɡɥɨɠɟɧɢ ɧɚ ɞɧɟɜɧɨ ɧɢɜɨ 
ɧɚ ɛɭɱɚɜɚ ɨɞ 85 dBA ɢ ɩɨɜɢɫɨɤɨ (Simpson and Bruce, 1981, quoted in Suter, 2000), 
ɢ ɨɤɨɥɭ 10 ɦɢɥɢɨɧɢ ɢɦɚɚɬ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɩɪɟɞɢɡɜɢɤɚɧɨ ɨɞ ɛɭɱɚɜɚ >25 
dB (USDOL-OSHA, 2002). ȼɨ ȿɜɪɨɩɫɤɚɬɚ ɭɧɢјɚ, 28% ɨɞ ɢɫɩɢɬɚɧɢɬɟ ɪɚɛɨɬɧɢɰɢ 
ɢɡјɚɜɢɥɟ ɞɟɤɚ ɧɚјɦɚɥɤɭ ɟɞɧɚ ɱɟɬɜɪɬɢɧɚ ɨɞ ɪɚɛɨɬɧɨɬɨ ɜɪɟɦɟ ɫɟ ɢɡɥɨɠɟɧɢ ɧɚ 
ɧɢɜɨ ɧɚ ɛɭɱɚɜɚ ɤɨɟ ɟ ɞɨɜɨɥɧɨ ɜɢɫɨɤɨ ɲɬɨ ɦɨɪɚ ɞɚ ɝɨ ɩɨɜɢɲɭɜɚɚɬ ɝɥɚɫɨɬ ɡɚ ɞɚ 
ɪɚɡɝɨɜɚɪɚɚɬ (ɫɨɨɞɜɟɬɫɬɜɭɜɚ ɧɚ ɩɪɢɛɥɢɠɧɨ 85 - 90 dB(A)) (ȿɜɪɨɩɫɤɚ ɚɝɟɧɰɢјɚ ɡɚ 
ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɩɪɢ ɪɚɛɨɬɚ - EASHW, 2000).  
Landen, D.at al., ɜɨ ɬɪɭɞɨɬ Noise Exposure and Hearing Loss Among Sand and 
Gravel Miners, ɞɚɜɚɚɬ ɩɪɢɤɚɡ ɧɚ ɪɟɡɭɥɬɚɬɢɬɟ ɨɞ ɧɚɩɪɚɜɟɧɚɬɚ ɫɬɭɞɢјɚ ɱɢјɚ ɰɟɥ ɟ 
ɞɚ ɫɟ ɢɫɩɢɬɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɧɚ ɪɚɛɨɬɧɨɬɨ ɦɟɫɬɨ, ɪɢɡɢɤ ɮɚɤɬɨɪɢɬɟ ɡɚ 
ɡɚɝɭɛɚ ɧɚ ɫɥɭɯɨɬ ɢ ɧɢɜɨɚɬɚ ɧɚ ɫɥɭɲɧɨɫɬ ɩɨɦɟѓɭ ɪɚɛɨɬɧɢɰɢ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ ɤɨɢ 
ɪɚɛɨɬɚɬ ɧɚ ɢɫɤɨɩ ɧɚ ɩɟɫɨɤ ɢ ɱɚɤɚɥ, ɤɚɤɨ ɢ ɞɚ ɫɟ ɨɞɪɟɞɢ ɞɚɥɢ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ 
ɛɭɱɚɜɚ ɜɨ ɬɟɤɨɬ ɧɚ ɟɞɧɚ ɪɚɛɨɬɧɚ ɫɦɟɧɚ (8 ɱɚɫɚ) ɪɟɡɭɥɬɢɪɚ ɫɨ ɩɪɨɦɟɧɢ ɜɨ 
ɩɪɚɝɨɜɢɬɟ ɧɚ ɫɥɭɲɧɨɫɬ ɨɞ ɨɫɧɨɜɧɢɬɟ ɜɪɟɞɧɨɫɬɢ. Ȼɢɥɟ ɢɧɬɟɪɜјɭɢɪɚɧɢ 317 
ɪɚɛɨɬɧɢɰɢ ɤɨɢ ɪɚɛɨɬɚɬ ɧɚ ɢɫɤɨɩ ɧɚ ɩɟɫɨɤ ɢ ɱɚɤɚɥ ɜɨ ɜɪɫɤɚ ɫɨ ɧɢɜɧɚɬɚ 
ɦɟɞɢɰɢɧɫɤɚɬɚ ɢɫɬɨɪɢјɚ, ɫɥɨɛɨɞɧɨɬɨ ɜɪɟɦɟ ɢ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ 
ɛɭɱɚɜɚ, ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɞɪɭɝɢ ɲɬɟɬɧɨɫɬɢ ɢ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɅɁɋ ɡɚ 
ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ. Ȼɢɥɟ ɢɡɜɪɲɟɧɢ ɢ ɚɭɞɢɨɦɟɬɪɢɫɤɢ ɬɟɫɬɢɪɚњɚ ɩɪɟɞ ɪɚɛɨɬɧɚɬɚ 
ɫɦɟɧɚ (12-ɱɚɫɨɜɟɧ ɢɧɬɟɪɜɚɥ ɤɨɝɚ ɬɢɟ ɧɟ ɫɟ ɢɡɥɨɠɟɧɢ ɧɚ ɛɭɱɚɜɚ) ɢ ɜɟɞɧɚɲ ɩɨ 
ɪɚɛɨɬɧɚɬɚ ɫɦɟɧɚ. Ȼɢɥɨ ɧɚɩɪɚɜɟɧɨ ɢɫɩɢɬɭɜɚњɟ ɧɚ ɩɟɪɫɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ 
ɛɭɱɚɜɚ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ ɫɨ ɩɨɦɨɲ ɧɚ ɞɨɡɢɦɟɬɪɢ ɜɨ ɬɟɤɨɬ ɧɚ ɰɟɥɚ ɪɚɛɨɬɧɚ ɫɦɟɧɚ. 
Ɋɟɡɭɥɬɚɬɢɬɟ ɩɨɤɚɠɚɥɟ ɞɟɤɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɤɚј ɪɭɞɚɪɢɬɟ јɚ ɧɚɞɦɢɧɭɜɚ 
ɩɪɟɩɨɪɚɱɚɧɚɬɚ ɝɪɚɧɢɰɚ ɧɚ ɢɡɥɨɠɟɧɨɫɬ (Recommended Exposure Limit, REL) ɧɚ 
ɇɚɰɢɨɧɚɥɧɢɨɬ ɢɧɫɬɢɬɭɬ ɡɚ ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɩɪɢ ɪɚɛɨɬɚ (NIOSH) ɤɚј 69% ɨɞ 
ɢɫɩɢɬɭɜɚɧɢɬɟ ɪɚɛɨɬɧɢɰɢ, ɤɚɤɨ ɢ ɚɤɰɢɨɧɚɬɚ ɜɪɟɞɧɨɫɬ ɧɚ Ⱥɝɟɧɰɢјɚɬɚ ɡɚ 
ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɜɨ ɪɭɞɧɢɰɢɬɟ (Mine Safety and Health Administration, ɆSHA 
ɡɚ ɜɤɥɭɱɭɜɚњɟ ɜɨ ɩɪɨɝɪɚɦɚɬɚ ɡɚ ɡɚɱɭɜɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј 41% ɨɞ ɪɚɛɨɬɧɢɰɢɬɟ. 
ɒɬɨ ɫɟ ɨɞɧɟɫɭɜɚ ɞɨ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɅɁɋ ɡɚ ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ ɚɧɤɟɬɚɬɚ 
ɩɨɤɚɠɚɥɚ ɞɟɤɚ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɅɁɋ ɡɚ ɡɚɲɬɢɬɚ ɡɚ ɫɥɭɯ ɛɢɥɚ ɧɚ ɦɧɨɝɭ ɧɢɫɤɨ ɧɢɜɨ, 
ɨɞɧɨɫɧɨ 48% ɨɞ ɢɫɩɢɬɚɧɢɰɢɬɟ ɨɞɝɨɜɨɪɢɥɟ ɞɟɤɚ ɧɢɤɨɝɚɲ ɧɟɦɚɚɬ ɤɨɪɢɫɬɟɧɨ ɅɁɋ 
ɡɚ ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ. Ȼɢɥɟ ɪɟɝɢɫɬɪɢɪɚɧɢ ɦɚɥɢ, ɧɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚјɧɢ 
ɩɪɨɦɟɧɢ ɜɨ ɩɪɚɝɨɜɢɬɟ ɧɚ ɫɥɭɲɧɨɫɬ ɤɚј ɢɫɩɢɬɚɧɢɰɢ ɤɨɢ ɫɟ ɢɡɥɨɠɟɧɢ ɧɚ ɛɭɱɚɜɚ 
ɜɨ ɬɟɤɨɬ ɧɚ ɰɟɥɚ ɪɚɛɨɬɧɚ ɫɦɟɧɚ, ɚ ɤɨɢ ɩɪɟɬɯɨɞɧɨ ɢɦɚɥɟ ɞɨɛɪɚ ɫɥɭɲɧɚ 
ɨɫɟɬɥɢɜɨɫɬ. ȼɨ ɦɨɞɟɥɨɬ ɧɚ ɥɨɝɢɫɬɢɱɤɚ ɪɟɝɪɟɫɢјɚ, ɜɨɡɪɚɫɬɚ ɢ ɩɪɟɬɯɨɞɧɨɬɨ 
ɪɚɛɨɬɟњɟ ɧɚ ɛɭɱɧɢ ɪɚɛɨɬɧɢ ɦɟɫɬɚ ɫɟ ɩɨɤɚɠɚɥɟ ɤɚɤɨ ɡɧɚɱɚјɧɢ ɢɧɞɢɤɚɬɨɪɢ ɡɚ 
ɨɲɬɟɬɭɜɚњɟɬɨ ɧɚ ɫɥɭɯɨɬ. Ƚɟɧɟɪɚɥɟɧ ɡɚɤɥɭɱɨɤ ɨɞ ɫɩɪɨɜɟɞɟɧɚɬɚ ɫɬɭɞɢјɚ ɧɚ 
ɚɜɬɨɪɢɬɟ ɟ ɞɟɤɚ ɪɚɛɨɬɧɢɰɢɬɟ ɤɨɢ ɪɚɛɨɬɚɬ ɧɚ ɢɫɤɨɩ ɧɚ ɩɟɫɨɤ ɢ ɱɚɤɚɥ ɫɟ 
ɢɡɥɨɠɟɧɢ ɧɚ ɜɢɫɨɤɢ ɧɢɜɨɚ ɧɚ ɛɭɱɚɜɚ ɤɨɢ јɚ ɧɚɞɦɢɧɭɜɚɚɬ ɞɨɡɜɨɥɟɧɚɬɚ ɝɪɚɧɢɱɧɚ 
ɜɪɟɞɧɨɫɬ ɢ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɬɨɚ ɭɬɜɪɞɟɧɚ ɟ ɤɚј ɢɫɬɢɬɟ ɡɧɚɱɢɬɟɥɧɚ ɡɚɝɭɛɚ ɧɚ 
ɫɥɭɯɨɬ ɤɚɤɨ ɢ ɧɟɫɨɨɞɜɟɬɧɚ ɭɩɨɬɪɟɛɚ ɧɚ ɅɁɋ ɡɚ ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ. 
Joy. J.G, Middendorf, J.P. ɜɨ ɬɪɭɞɨɬ Noise Exposure and Hearing Conservation in 
US. Coal Mines-A Surveillance Report, ɧɚɩɪɚɜɢɥɟ ɢɫɩɢɬɭɜɚњɟ ɧɚ ɦɨɞɟɥɢɬɟ ɢ 
ɬɪɟɧɞɨɜɢɬɟ ɧɚ ɢɡɥɨɠeɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɤɨɪɢɫɬɟјќɢ ɝɢ ɩɨɞɚɬɨɰɢɬɟ ɫɨɛɪɚɧɢ ɨɞ 
ɢɧɫɩɟɤɬɨɪɢɬɟ ɩɪɢ Ⱥɝɟɧɰɢјɚɬɚ ɡɚ ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɜɨ ɪɭɞɧɢɰɢɬɟ ɜɨ ɋȺȾ 
(MSHA) ɜɨ ɩɟɪɢɨɞɨɬ ɨɞ 1987 ɝɨɞɢɧɚ ɞɨ 2004 ɝɨɞɢɧɚ. ȼɨ ɬɟɤ ɧɚ ɨɜɨј ɩɟɪɢɨɞ, 
Ⱥɝɟɧɰɢјɚɬɚ ɡɚ ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɜɨ ɪɭɞɧɢɰɢɬɟ (MSHA) јɚ ɩɪɨɦɟɧɢɥɚ 
ɪɟɝɭɥɚɬɢɜɚɬɚ ɡɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɲɬɨ ɞɨɜɟɥɨ ɞɨ ɩɪɨɦɟɧɢ 
ɜɨ ɪɟɝɭɥɚɬɨɪɧɢɬɟ ɛɚɪɚњɚ ɢ ɩɨɥɢɬɢɤɢɬɟ ɡɚ ɧɢɜɧɨ ɫɩɪɨɜɟɞɭɜɚњɟ. ɂɫɩɢɬɭɜɚњɚɬɚ 
ɛɢɥɟ ɢɡɜɪɲɟɧɢ ɫɨ ɰɟɥ ɞɚ ɫɟ ɫɨɝɥɟɞɚɚɬ ɩɨɬɟɧɰɢјɚɥɧɢɬɟ ɜɥɢјɚɧɢјɚ ɨɞ ɨɜɢɟ 
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ɩɪɨɦɟɧɢ. ȼɤɭɩɧɚɬɚ ɝɨɞɢɲɧɚ ɩɪɨɫɟɱɧɚ ɞɨɡɚ ɧɚ ɛɭɱɚɜɚ ɛɢɥɚ ɧɚɦɚɥɟɧɚ ɡɚ 67% ɤɚј 
ɜɪɚɛɨɬɟɧɢɬɟ ɧɚ ɩɨɜɪɲɢɧɫɤɢ ɤɨɩɨɜɢ ɡɚ јɚɝɥɟɧ ɢ ɡɚ 24% ɤɚј ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ 
ɪɭɞɧɢɰɢɬɟ ɫɨ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ јɚɝɥɟɧ, ɩɪɢ ɲɬɨ ɧɚɦɚɥɭɜɚњɟɬɨ ɫɟ 
ɡɚɛɪɡɚɥɨ ɩɨ ɞɨɧɟɫɭɜɚњɟɬɨ ɧɚ ɧɨɜɚɬɚ ɪɟɝɭɥɚɬɢɜɚ ɡɚ ɛɭɱɚɜɚ ɤɚɤɨ ɜɨ ɪɭɞɧɢɰɢɬɟ 
ɫɨ ɩɨɜɪɲɢɧɫɤɚ, ɬɚɤɚ ɢ ɜɨ ɪɭɞɧɢɰɢɬɟ ɫɨ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ јɚɝɥɟɧ. 
ɋɟɩɚɤ, ɨɜɚ ɧɚɦɚɥɭɜɚњɟ ɧɟ ɛɢɥɨ ɡɚɛɟɥɟɠɚɧɨ ɤɚј ɫɢɬɟ ɡɚɧɢɦɚњɚ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ. 
ɇɚɦɚɥɭɜɚњɟɬɨ ɧɚ ɢɡɥɨɠɟɧɨɫɬɚ ɛɢɥɨ ɩɪɨɩɪɚɬɟɧɨ ɫɨ ɡɝɨɥɟɦɭɜɚњɟ ɧɚ ɞɨɥɠɢɧɚɬɚ 
ɧɚ ɪɚɛɨɬɧɚɬɚ ɫɦɟɧɚ. Ʉɚј ɪɚɛɨɬɧɢɰɢɬɟ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ јɚɝɥɟɧ ɢɡɥɨɠɟɧɢ ɧɚɞ 
ɞɨɡɜɨɥɟɧɢɬɟ ɝɪɚɧɢɱɧɢ ɜɪɟɞɧɨɫɬɢ, ɡɚ ɜɪɟɦɟ ɧɚ ɨɜɨј ɩɟɪɢɨɞ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɅɁɋ 
ɡɚ ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ ɫɟ ɡɝɨɥɟɦɢɥɚ ɨɞ 61% ɞɨ 89%. ɍɱɟɫɬɜɨɬɨ ɧɚ ɢɫɩɢɬɚɧɢɰɢɬɟ 
ɢɡɥɨɠɟɧɢ ɞɨ ɢɥɢ ɧɚɞ ɚɤɰɢɨɧɚɬɚ ɜɪɟɞɧɨɫɬ ɡɚ ɜɤɥɭɱɭɜɚњɟ ɜɨ ɩɪɨɝɪɚɦɚɬɚ ɡɚ 
ɡɚɱɭɜɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ ɞɨɫɬɢɝɧɚɥɚ 86% ɩɨ ɞɚɬɭɦɨɬ ɧɚ ɫɬɚɩɭɜɚњɟ ɧɚ ɫɢɥɚ ɧɚ 
ɧɨɜɚɬɚ ɪɟɝɭɥɚɬɢɜɚ ɡɚ ɛɭɱɚɜɚ. Ɋɟɡɭɥɬɚɬɢɬɟ ɨɞ ɨɜɚɚ ɫɬɭɞɢјɚ, јɚɫɧɨ ɭɤɚɠɭɜɚɚɬ ɧɚ 
ɮɚɤɬɨɬ ɞɟɤɚ ɢɡɜɪɲɟɧɢɬɟ ɢɡɦɟɧɢ ɜɨ ɪɟɝɭɥɚɬɢɜɚɬɚ ɡɚ ɛɭɱɚɜɚ ɩɪɢ ɪɚɛɨɬɚ ɧɚ 
MSHA ɢɦɚ ɫɢɥɧɨ ɩɨɡɢɬɢɜɧɨ ɜɥɢјɚɧɢɟ ɜɪɡ ɡɚɱɭɜɭɜɚњɟɬɨ ɧɚ ɫɥɭɯɨɬ ɩɪɟɤɭ 
ɧɚɦɚɥɭɜɚњɟ ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɢ ɡɝɨɥɟɦɭɜɚњɟ ɧɚ 
ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɅɁɋ ɤɚɤɨ ɢ ɡɝɨɥɟɦɟɧ ɦɟɞɢɰɢɧɫɤɢ ɧɚɞɡɨɪ. ɋɟɩɚɤ, ɡɝɨɥɟɦɭɜɚњɟɬɨ 
ɧɚ ɜɪɟɦɟɬɪɚɟњɟɬɨ ɧɚ ɫɦɟɧɚɬɚ, (ɪɚɛɨɬɧɨɬɨ ɜɪɟɦɟ) ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɫɨ 
ɧɚɦɚɥɭɜɚњɟ ɧɚ ɜɪɟɦɟɬɨ ɧɚ ɡɚɤɪɟɩɧɭɜɚњɟ ɛɢ ɦɨɠɟɥɨ ɞɨɧɟɤɚɞɟ ɞɚ ɝɢ ɧɚɦɚɥɢ 
ɩɪɢɞɨɛɢɜɤɢɬɟ. 
McBride, I.D. ɜɨ ɬɪɭɞɨɬ, Noise-induced hearing loss and hearing conservation in 
mining, ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɩɪɟɛɚɪɭɜɚњɟ ɧɚ ɥɢɬɟɪɚɬɭɪɚ ɤɨјɚ ɝɨ ɨɛɪɚɛɨɬɭɜɚ ɨɜɨј 
ɩɪɨɛɥɟɦ ɞɨɚѓɚ ɞɨ ɡɚɤɥɭɱɨɤ ɞɟɤɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɩɪɟɤɭɦɟɪɧɚ ɛɭɱɚɜɚ ɞɨɦɢɧɢɪɚ 
ɜɨ ɪɭɞɪɫɬɜɨɬɨ ɢ ɡɚɱɟɫɬɟɧɨɫɬɚ ɧɚ ɡɚɝɭɛɚ ɧɚ ɫɥɭɯɨɬ ɩɪɟɞɢɡɜɢɤɚɧɚ ɨɞ ɛɭɱɚɜɚ ɧɟ ɫɟ 
ɢɦɚ ɩɪɨɦɟɧɟɬɨ ɦɧɨɝɭ ɜɨ ɢɡɦɢɧɚɬɢɬɟ ɞɜɟ ɞɟɰɟɧɢɢ, ɩɨɪɚɞɢ ɲɬɨ ɢɡɧɚɨѓɚњɟɬɨ ɧɚ 
ɦɟɬɨɞɢ ɡɚ ɪɚɡɜɨј ɢ ɢɦɩɥɟɦɟɧɬɢɪɚњɟ ɧɚ ɩɪɨɝɪɚɦɢ ɡɚ ɡɚɱɭɜɭɜɚњɟ ɧɚ ɫɥɭɯɨɬ 
ɩɪɟɬɫɬɚɜɭɜɚ ɜɚɠɧɨ ɩɪɚɲɚњɟ. McBride ɢɫɬɚɤɧɭɜɚ ɞɟɤɚ ɧɚјɝɨɥɟɦ ɞɟɥ ɨɞ ɪɢɡɢɰɢɬɟ 
ɩɨɬɟɤɧɭɜɚɚɬ ɨɞ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɬɟɲɤɚ ɪɭɞɚɪɫɤɚ ɦɟɯɚɧɢɡɚɰɢјɚ ɜɨ ɩɨɞɡɟɦɧɢɬɟ 
ɪɭɞɧɢɰɢ, ɧɨ ɞɟɤɚ ɢɫɬɢɬɟ ɦɨɠɟ ɞɚ ɫɟ ɫɜɟɞɚɬ ɧɚ ɦɢɧɢɦɭɦ ɫɨ ɩɪɢɦɟɧɚ ɧɚ 
ɫɨɨɞɜɟɬɟɧ ɞɢɡɚјɧ ɢ ɩɪɢɦɟɧɚ ɧɚ ɧɨɜɚ ɬɟɯɧɨɥɨɝɢјɚ ɢ ɦɚɬɟɪɢјɚɥɢ ɤɨɢ ɬɪɟɛɚ ɞɚ  
ɛɢɞɚɬ ɞɟɥ ɨɞ ɞɨɛɪɨ ɨɫɦɢɫɥɟɧɚ ɩɪɨɝɪɚɦɚ ɡɚ ɡɚɲɬɢɬɚ ɧɚ ɫɥɭɯɨɬ. ɉɨɤɪɚј 
ɡɚɞɨɥɠɢɬɟɥɧɚɬɚ ɩɪɢɦɟɧɚ ɧɚ ɥɢɱɧɢ ɡɚɲɬɢɬɧɢ ɫɪɟɞɫɬɜɚ, ɚɭɞɢɨɦɟɬɪɢɫɤɨɬɨ 
ɫɥɟɞɟњɟ ɟ ɨɞ ɫɭɲɬɢɧɫɤɚ ɜɚɠɧɨɫɬ. ɂɚɤɨ ɬɟɯɧɢɤɢɬɟ ɧɚ ɨɬɨɚɤɭɫɬɢɱɧɚ ɟɦɢɫɢјɚ 
ɦɧɨɝɭ ɜɟɬɭɜɚɚɬ ɜɨ ɢɞɧɢɧɚɬɚ, ɱɢɫɬɚɬɚ ɬɨɧɫɤɚ ɚɭɞɢɨɦɟɬɪɢјɚ ɫѐ ɭɲɬɟ ɩɪɟɬɫɬɚɜɭɜɚ 
ɦɟɬɨɞ ɤɨј ɧɚјɱɟɫɬɨ ɫɟ ɢɡɛɢɪɚ. Ɂɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯɨɬ ɨɞ 25 dB ɜɨ ɨɝɪɚɧɢɱɟɧ 
ɮɪɟɤɜɟɧɬɟɧ ɢɧɬɟɪɜɚɥ ɨɞ 0.5, 1 ɢ 2 kHz ɭɤɚɠɭɜɚ ɞɟɤɚ ɩɨɫɟɛɧɨ ɜɧɢɦɚɧɢɟ ɬɪɟɛɚ 
ɞɚ ɫɟ ɩɨɫɜɟɬɢ ɧɚ ɩɪɢɦɟɧɚ ɧɚ ɫɨɨɞɜɟɬɧɢ ɦɟɪɤɢ ɡɚ ɡɚɲɬɢɬɚ ɜɨ ɪɭɞɧɢɰɢɬɟ ɫɨ 
ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ. 
Kovalchik, G.at al. ɜɨ ɬɪɭɞɨɬ Application of Prevention through Design for Hearing 
Loss in the Mining Industry, ɢɫɬɚɤɧɭɜɚɚɬ ɞɟɤɚ ɟɞɟɧ ɨɞ ɧɚјɫɟɪɢɨɡɧɢɬɟ ɩɪɨɛɥɟɦɢ ɫɨ 
ɛɭɱɚɜɚ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ ɟ ɪɚɤɭɜɚњɟɬɨ ɫɨ ɪɭɞɚɪɫɤɢ ɦɚɲɢɧɢ, ɩɨɫɟɛɧɨ ɜɨ 
ɪɭɞɧɢɰɢɬɟ ɫɨ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ. ɋɨ ɰɟɥ ɞɚ ɫɟ ɦɢɧɢɦɢɡɢɪɚ ɡɚɝɭɛɚɬɚ ɧɚ 
ɫɥɭɯɨɬ ɩɪɟɞɢɡɜɢɤɚɧɚ ɨɞ ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ, ɬɪɟɛɚ ɞɚ ɫɟ 
ɩɪɟɡɟɦɚɬ ɦɟɪɤɢ ɡɚ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɭɲɬɟ ɤɚј ɫɚɦɢɨɬ ɢɡɜɨɪ ɧɚ 
ɛɭɱɚɜɚ, ɜɨ ɤɨɧɤɪɟɬɧɢɨɬ ɫɥɭɱɚј ɤɚј ɫɚɦɢɬɟ ɪɭɞɚɪɫɤɢ ɦɚɲɢɧɢ. Ⱥɦɟɪɢɤɚɧɫɤɢɨɬ 
ɧɚɰɢɨɧɚɥɟɧ ɢɧɫɬɢɬɭɬ ɡɚ ɛɟɡɛɟɞɧɨɫɬ ɢ ɡɞɪɚɜјɟ ɩɪɢ ɪɚɛɨɬɚ (NIOSH) јɚ ɩɪɟɞɜɨɞɢ 
ɧɚɰɢɨɧɚɥɧɚɬɚ ɢɧɢɰɢјɚɬɢɜɚ ɧɚɪɟɱɟɧɚ „ɉɪɟɜɟɧɰɢјɚ ɩɪɟɤɭ ɞɢɡɚјɧ“ (PtD) ɜɨ ɧɚɫɨɤɚ 
ɧɚ ɩɪɨɦɨɜɢɪɚњɟ ɧɚ ɨɜɨј ɤɨɧɰɟɩɬ. ȼɨ ɨɜɨј ɬɪɭɞ ɟ ɨɩɢɲɚɧ ɩɪɢɫɬɚɩɨɬ „Ɍɢɜɨɤ 
ɞɢɡɚјɧ“ ɡɚ ɤɨɧɬɪɨɥɚ ɧɚ ɛɭɱɚɜɚ ɫɨ ɤɨј ɟ ɧɚɦɚɥɟɧɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɤɚј 
ɨɩɟɪɚɬɨɪɢɬɟ ɧɚ ɪɭɞɚɪɫɤɢ ɦɚɲɢɧɢ ɡɚ ɤɨɧɬɢɧɭɢɪɚɧ ɬɪɚɧɫɩɨɪɬ (ɝɪɚɛɢɥɟɧ 
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ɬɪɚɧɫɩɨɪɬɟɪ) ɡɚ 3dB(A) ɫɨ ɨɛɥɨɠɭɜɚњɟ ɧɚ ɝɪɚɛɭɥɢɬɟ ɫɨ ɜɢɫɨɤɨ-ɢɡɞɪɠɥɢɜ 
ɭɪɟɬɚɧɫɤɢ ɦɚɬɟɪɢјɚɥ, ɤɨј ɡɧɚɱɢɬɟɥɧɨ јɚ ɧɚɦɚɥɭɜɚ ɛɭɱɚɜɚɬɚ ɤɨјɚ ɟ ɪɟɡɭɥɬɚɬ ɧɚ 
ɞɨɩɢɪɨɬ ɦɟɬɚɥ ɧɚ ɦɟɬɚɥ ɢ ɤɨɧɬɚɤɬɨɬ ɧɚ ɦɟɬɚɥɧɢɬɟ ɝɪɚɛɭɥɢ ɫɨ јɚɝɥɟɧɨɬ. ɑɟɬɢɪɢ 
ɮɭɧɤɰɢɨɧɚɥɧɢ ɨɛɥɚɫɬɢ ɧɚ „ɉɪɟɜɟɧɰɢјɚɬɚ ɩɪɟɤɭ ɞɢɡɚјɧ“ ɫɟ ɩɨɫɟɛɧɨ ɜɚɠɧɢ ɡɚ 
ɧɚɦɚɥɭɜɚњɟ ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɤɨјɚ ɩɪɨɢɡɥɟɝɭɜɚ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɪɚɛɨɬɚɬɚ ɧɚ 
ɦɚɲɢɧɢɬɟ ɡɚ ɤɨɧɬɢɧɭɢɪɚɧ ɬɪɚɧɫɩɨɪɬ, ɚ ɬɨɚ ɫɟ: ɩɪɚɤɫɚ, ɩɨɥɢɬɢɤɚ, ɢɫɬɪɚɠɭɜɚњɟ ɢ 
ɨɛɪɚɡɨɜɚɧɢɟ. ȼɨ ɩɪɢɧɰɢɩ, ɫɬɪɚɬɟɝɢјɚɬɚ ɡɚ ɩɪɟɜɟɧɰɢјɚ ɩɪɟɤɭ ɞɢɡɚјɧ ɫɟ ɫɨɫɬɨɢ ɨɞ 
ɩɟɬ ɨɛɥɚɫɬɢ:  
 ɫɨɛɢɪɚњɟ ɢ ɚɧɚɥɢɡɚ ɧɚ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɧɢɜɨɚɬɚ ɧɚ ɛɭɱɚɜɚ ɨɞ ɪɭɞɚɪɫɤɢɬɟ 
ɦɚɲɢɧɢ ɡɚ ɤɨɧɬɢɧɭɢɪɚɧ ɬɪɚɧɫɩɨɪɬ;  
 ɞɢɡɚјɧ, ɪɚɡɜɨј, ɢɦɩɥɟɦɟɧɬɚɰɢјɚ ɢ ɬɟɫɬɢɪɚњɟ ɧɚ ɢɧɠɟɧɟɪɫɤɢ ɤɨɧɬɪɨɥɢ ɤɚј 
ɝɪɚɛɢɥɧɢɬɟ ɬɪɚɧɫɩɨɪɬɟɪɢ, 
 ɩɨɬɬɢɤɧɭɜɚњɟ ɧɚ ɤɨɪɢɫɬɟњɟ ɧɚ ɢɧɠɟɧɟɪɫɤɢ ɤɨɧɬɪɨɥɢ ɡɚ ɧɚɦɚɥɭɜɚњɟ ɧɚ 
ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɩɪɟɤɭ ɫɨɪɚɛɨɬɤɚ ɫɨ ɞɪɭɝɢ ɞɪɠɚɜɧɢ ɨɪɝɚɧɢ, ɡɞɪɭɠɟɧɢјɚ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɧɚ ɨɩɪɟɦɚ;  
  ɩɪɢɦɟɧɚ ɧɚ ɢɧɠɟɧɟɪɫɤɢ ɦɟɪɤɢ ɡɚ ɤɨɧɬɪɨɥɚ ɧɚ ɛɭɱɚɜɚɬɚ ɢ ɨɰɟɧɭɜɚњɟ ɧɚ 
ɧɢɜɧɚɬɚ ɟɮɟɤɬɢɜɧɨɫɬ ɢ ɢɡɜɨɞɥɢɜɨɫɬ; ɢ  
  ɫɩɪɨɜɟɞɭɜɚњɟ ɧɚ ɫɬɭɞɢјɚ ɧɚ ɫɥɭɱɚј ɡɚ ɞɚ ɫɟ ɭɬɜɪɞɢ ɤɨɥɤɚɜɨ ɟ 
ɧɚɦɚɥɭɜɚњɟɬɨ ɧɚ ɩɟɪɫɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɧɚ ɨɩɟɪɚɬɨɪɢɬɟ ɫɨ 
ɝɪɚɛɢɥɧɢ ɬɪɚɧɫɩɨɪɬɟɪɢ.    
Ɋɚɡɜɢɜɚњɟɬɨ ɧɚ ɫɨɪɚɛɨɬɤɚ ɢ ɩɚɪɬɧɟɪɫɬɜɨ, ɩɪɨɰɟɞɭɪɢ, ɫɩɪɨɜɟɞɭɜɚњɟɬɨ ɧɚ 
ɩɥɚɧɨɜɢ, ɫɬɪɚɬɟɝɢɢ ɡɚ ɞɢɡɚјɧ ɢ ɫɬɭɞɢɢ ɧɚ ɫɥɭɱɚј ɛɢɥ ɩɪɢɫɬɚɩɨɬ ɜɨ PtD ɡɚ 
ɧɚɦɚɥɭɜɚњɟ ɧɚ ɢɡɥɨɠɟɧɨɫɬɚ ɧɚ ɛɭɱɚɜɚ ɧɚ ɨɩɟɪɚɬɨɪɢɬɟ ɧɚ ɪɭɞɚɪɫɤɢ ɦɚɲɢɧɢ ɡɚ 




Ȼɪɨјɧɢɬɟ ɢɫɬɪɚɠɭɜɚњɚ ɢ ɫɬɭɞɢɢ ɡɚ ɜɥɢјɚɧɢɟɬɨ ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ 
ɧɚ ɛɭɱɚɜɚ ɜɪɡ ɡɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯɨɬ ɩɨɤɚɠɭɜɚɚɬ ɞɟɤɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɛɭɱɚɜɚ ɟ 
ɜɚɠɟɧ ɪɢɡɢɤ ɮɚɤɬɨɪ ɡɚ ɡɚɝɭɛɚ ɧɚ ɫɥɭɯ ɤɚј ɪɚɛɨɬɧɢɰɢɬɟ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ. ɂɚɤɨ 
ɩɨɝɨɥɟɦ ɛɪɨј ɧɚ ɮɚɤɬɨɪɢ ɩɪɢɞɨɧɟɫɭɜɚɚɬ ɡɚ ɨɜɚɚ ɩɨјɚɜɚ, ɧɟɞɨɜɨɥɧɢɬɟ ɢɥɢ 
ɧɟɫɨɨɞɜɟɬɧɢ ɩɪɟɜɟɧɬɢɜɧɢ ɦɟɪɤɢ ɫɟɤɚɤɨ ɞɟɤɚ ɫɟ ɟɞɧɚ ɨɞ ɩɪɢɱɢɧɢɬɟ. 
ɉɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɛɭɱɚɜɚ ɦɨɠɟ ɞɚ ɫɟ ɧɚɦɚɥɢ ɜɨ ɩɪɜ ɪɟɞ ɫɨ 
ɩɪɢɦɟɧɚ ɧɚ ɢɧɠɟɧɟɪɫɤɢ ɤɨɧɬɪɨɥɢ ɱɢјɚ ɰɟɥ ɟ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ 
ɧɚ ɢɡɜɨɪɨɬ, ɤɚɤɨ ɢ ɫɨ ɢɦɩɥɟɦɟɧɬɢɪɚњɟ ɧɚ ɰɟɥɨɫɧɚ ɩɪɨɝɪɚɦɚ ɡɚ ɫɩɪɟɱɭɜɚњɟ ɧɚ 
ɡɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯɨɬ ɤɨјɚ ɜɤɥɭɱɭɜɚ ɪɟɞɨɜɟɧ ɦɨɧɢɬɨɪɢɧɝ ɧɚ ɧɢɜɨɬɨ ɧɚ ɛɭɱɚɜɚ ɢ 
ɩɟɪɫɨɧɚɥɧɚɬɚ ɢɡɥɨɠɟɧɨɫɬ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ, ɤɨɧɬɪɨɥɚ ɧɚ ɛɭɱɚɜɚɬɚ, 
ɚɭɞɢɨɦɟɬɪɢɫɤɨ ɫɥɟɞɟњɟ ɧɚ ɫɥɭɯɨɬ ɤɚј ɪɚɛɨɬɧɢɰɢɬɟ, ɟɞɭɤɚɰɢјɚ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ, 
ɟɜɢɞɟɧɰɢјɚ, ɤɚɤɨ ɢ ɩɪɨɝɪɚɦɚ ɡɚ ɟɜɚɥɭɚɰɢјɚ ɫɨ ɰɟɥ ɟɮɢɤɚɫɧɨ ɧɚɦɚɥɭɜɚњɟ ɧɚ 
ɝɥɨɛɚɥɧɢɨɬ ɬɨɜɚɪ ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɚɬɚ ɡɚɝɭɛɚ ɧɚ ɫɥɭɯ. ɋɟɤɚɤɨ ɞɟɤɚ 
ɫɩɪɨɜɟɞɭɜɚњɟɬɨ ɧɚ ɩɪɨɝɪɚɦɢɬɟ ɡɚ ɩɪɟɜɟɧɰɢјɚ ɧɚ ɡɚɝɭɛɚɬɚ ɧɚ ɫɥɭɯ ɛɚɪɚ 
ɩɨɫɜɟɬɟɧɨɫɬ ɢ ɚɧɝɚɠɢɪɚњɟ ɧɚ ɫɨɨɞɜɟɬɧɢ ɦɚɬɟɪɢјɚɥɧɢ ɢ ɱɨɜɟɱɤɢ ɪɟɫɭɪɫɢ, ɧɨ 
ɞɨɤɚɠɚɧɨ ɟ ɞɟɤɚ ɢɫɬɢɬɟ ɫɟ ɟɮɟɤɬɢɜɧɢ. ɍɩɨɬɪɟɛɚɬɚ ɧɚ ɬɚɤɜɢ ɩɪɨɝɪɚɦɢ ɜɨ 
ɪɚɡɜɢɟɧɢɬɟ ɡɟɦјɢ ɪɟɡɭɥɬɢɪɚɥɚ ɫɨ ɦɨɦɟɧɬɚɥɧɨ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɡɚɱɟɫɬɟɧɨɫɬɚ ɧɚ 
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